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Background. Neovascularisation at the sapheno-femoral junction (SFJ) ligation site in the groin may occur within one
year after great saphenous vein (GSV) surgery. Several anatomical and prosthetic barrier techniques have been proposed
to prevent this evolution.
Objective. A prospective study examined whether closing the cribriform fascia could reduce the incidence of postoperative
neovascularisation in the groin.
Patients and methods. Patients with primary varicose veins and incompetence at the level of the SFJ were included. After
SFJ ligation in 235 limbs of 193 patients an anatomical barrier was constructed by closing the cribriform fascia. Post-
operative duplex scanning was performed after 2 and 12 months. Results were compared with historical control groups
in which either a silicone patch saphenoplasty or no barrier technique had been performed.
Results. After one year, 10 limbs had developed recurrent thigh varicose veins and duplex scan showed neovascularisation
at the SFJ ligation site in 15 of 223 re-examined limbs (6.7%). This was comparable to the group of 191 limbs with silicone
patch saphenoplasty (5.2%) (P¼ 0.526) and superior to the group of 189 limbs without barrier (14.8%) (P< 0.01).
Conclusion. Interposition of an anatomical barrier by closing the cribriform fascia after SFJ ligation reduced ultrasound
detected neovascularisation at the SFJ after one year. In primary varicose vein operations application of an anatomical
barrier technique (without prosthetic patch) is an alternative option to prevent postoperative neovascularisation.
 2007 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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ultrasonography.Introduction
Postoperative neovascularisation at the level of the li-
gated saphenous stump is now recognized as one of
the important pathophysiological mechanisms lead-
ing to recurrence of varicose veins after sapheno-
femoral junction (SFJ) ligation.1e5 To contain such
neovascularisation and hence prevent recurrence
from the groin the use of a prosthetic or anatomical
barrier to cover the ligated saphenous stump has
been proposed.6e16 In a previous study at our hospital
promising results were obtained with the combined
use of a silicone patch and closure of the cribriform
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E-mail address: marianne.de.maeseneer@uza.be1078–5884/000361+ 06 $32.00/0  2007 European Society for Vascufascia on top of it.13 Limbs treated with additional
patch saphenoplasty had a significant lower incidence
of neovascularisation on duplex ultrasound scanning
one year after SFJ ligation, when compared to limbs
in which no barrier technique had been used. How-
ever, implantation of foreign material may lead to
postoperative complications.17 Therefore systematic
use of a prosthetic patch in the groin after SFJ ligation
remains a questionable issue. Construction of a simple
anatomical barrier without implantation of foreign
material might offer a valuable alternative. The easiest
approach to construct such anatomical barrier consists
in suturing the opening in the cribriform fascia, once
the SFJ has been ligated. The cribriform fascia is the
anatomical structure covering the fossa ovalis in the
groin. It is perforated by the great saphenous vein
(GSV) and the efferent lymphatics of the inguinal
and subinguinal nodes. Suture of the cribriform fascialar Surgery. Published by Elsevier Ltd. All rights reserved.
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cose veins from 25% to 3% at clinical follow-up after 4
years.7,9 Critical evaluation of this barrier technique in
a prospective study including duplex ultrasound
follow-up has not yet been published in the English-
language literature.
For the present study we hypothesised that the
construction of an anatomical barrier by simple
closure of the cribriform fascia might decrease the
incidence and extent of postoperative neovascularisa-
tion at the SFJ. To address this issue we studied the
incidence of postoperative neovascularisation after 2
and 12 months on duplex ultrasound in a consecutive
series of patients who had undergone adequate flush
SFJ ligation and closure of the cribriform fascia. We
then compared this incidence with findings in similar
cohorts of patients treated with and without patch sa-
phenoplasty at our centre, and studied using the same
evaluation criteria.13
Patients and Methods
A consecutive series of patients with primary varicose
veins were studied prospectively over a period of
three years. The ‘C’ of the original CEAP classification
and the Venous Clinical Severity Score (VCSS) were
used for preoperative clinical evaluation.18e20 Patients
suffering from incompetence of the SFJ and of the
main trunk of the GSV above the knee or the anterior
accessory saphenous vein (AASV) according to du-
plex ultrasound assessment were included in the
study. Patients with recurrent varicose veins were
excluded. All patients were operated on by a single
consultant surgeon in a University Hospital (MDM)
during the period 2002e2003. Patients with bilateral
GSV incompetence requiring bilateral procedures
were operated with a one week interval. Antibiotic
prophylaxis was only given in patients with skin ul-
ceration (C6). All patients received a subcutaneous
injection of Nadroparin (GlaxoSmithKline, Belgium)
0.3 cc (if> 100 kg 0.4 cc) once daily during one week
after the operation. Patients were instructed to wear
elastic stockings up to 3 weeks after surgery.
Surgical procedures
After incision in the skin crease of the groin, the GSV
was exposed and all tributaries divided between liga-
tures. When the termination of the GSV in the com-
mon femoral vein had been identified with certainty,
the main trunk of the GSV was divided and the SFJ
was exposed through the opening in the cribriform
fascia, without enlarging it. Tributaries ending
Eur J Vasc Endovasc Surg Vol 34, September 2007directly into the common femoral vein within 1 cm
above or below the SFJ were separately ligated. Flush
ligation of the GSV was performed at the SFJ with
non-absorbable braided polyester (Mersuture 2.0)
followed by invaginated stripping of the GSV to the
level of the knee and avulsion of all varicose veins
with a phlebectomy hook. In cases of incompetence
of the SFJ valve and the anterior accessory saphenous
vein, without incompetence of the main GSV trunk in
the thigh, only high ligation at the SFJ with removal of
the AASV was performed, and the main trunk of the
GSV was ligated distally at 4 cm of the SFJ. At the end
of the operation, the groin incision was closed with
a technique aiming at the construction of an anatom-
ical barrier, to cover the ligated saphenous stump. To
construct such barrier the opening in the cribriform
fascia was carefully closed with two to three stitches
of polyglactin (Vicryl 3.0, Ethicon Inc) (Fig. 1a and b).
Only thereafter the membranous layer of the sub-
cutaneous tissue (Scarpa’s fascia) and the skin were
closed.
Fig. 1. Closure of the oval opening in the cribriform fascia
with 2 separate stitches. 1a: through the opening in the crib-
riform fascia the ligated stump of the great saphenous vein
is still clearly visible. 1b: the saphenous stump is now com-
pletely covered by the anatomical barrier.
363Anatomical Barrier Against NeovascularisationClinical and duplex evaluation
Clinical examination and colour coded duplex scan
were performed after 2 and 12months postoperatively.
At clinical examination, patients were particularly
checked for the presence of thigh varicose veins and
the VCSS was used to evaluate the operated limbs.
The protocol of postoperative duplex evaluation has
been previously described.13,15,21 The situation at the
SFJ ligation site was evaluated for presence or absence
of neovascularisation. If a neovascular vein was de-
tected, its diameter and duration of reflux were
measured (pathological reflux if> 0.5 sec). The degree
of neovascularisation was determined as ‘grade 1
neovascularisation’ (tiny new vein(s) up to 3 mm dia-
meter, not connecting with any superficial vein) and
‘grade 2 neovascularisation’ (tortuous new vein(s)
with a diameter  4 mm, with pathological reflux
and connecting with thigh varicose veins). The inci-
dence of neovascularisation was calculated. Postoper-
ative complications, obvious at clinical examination or
duplex scan were carefully mentioned in the files.
Statistical analysis
Incidence of neovascularisation in limbs operated on
with the above described anatomical barrier tech-
nique was compared to the incidence in limbs oper-
ated on either without barrier technique (period
1996e1997) or with silicone patch saphenoplasty (pe-
riod 1998e1999), both studied in a previous report,13
by contingency table analysis (chi-square test). Statis-
tical significance was accepted at P< 0.01.
Results
The characteristics of patients and limbs in the present
series are shown in Table 1. A total of 235 limbs of 193
patients were included (preoperative CEAP classifica-
tion: 146 C2, 27 C3, 47 C4, 6 C5 and 9 C6). In 223 limbs
SFJ ligation and above knee GSV stripping was per-
formed and in 12 limbs SFJ ligation with excision of
the AASV (without GSV stripping). All limbs were
evaluated 2 months after operation. After one year, 9
patients (4.7%) with 12 operated limbs (5.1%) were
lost to follow-up. At clinical examination there were
no limbs with residual thigh varicose veins after 2
months. After one year recurrent thigh varicose veins
were obvious in 10 limbs. Eight more limbs had clin-
ically visible varicose vein recurrence below the knee,
which results in a total incidence of clinical recurrence
of 18/223 limbs (8%) after one year. The most spectac-
ular recurrent varicose veins had appeared at the leftleg of a 37 year old woman, who was five months
pregnant when presenting for the one year postoper-
ative follow-up visit. According to duplex ultrasound
examination, neovascularisation was not present at
the SFJ ligation site in any limb after 2 months and
was seen in 15 of the 223 re-examined limbs 12
months postoperatively. In 10 limbs (4.5%) duplex
scan revealed grade 1 neovascularisation, whereas in
5 limbs (2.2%) clinically relevant grade 2 neovascular-
isation was seen, causing recurrent thigh varicose
veins, including in the woman with the subsequent
pregnancy. In the remaining 5 limbs with recurrent
thigh varicose veins at clinical examination, duplex
ultrasound revealed pelvic vein incompetence in 1
and thigh perforating vein incompetence in 4 limbs
to be the explanation for clinical recurrence at the
above knee level. These results were compared with
data from a previously reported study of two consec-
utive groups operated on earlier by the same surgeon
(MDM), one group with silicone patch saphenoplasty
(191 limbs) and another group without any barrier
technique (189 limbs) (Table 2). The incidence of neo-
vascularisation at one year follow-up in the anatomi-
cal barrier group (6.7%) was significantly lower than
in the group without barrier (14.8%; P< 0.01) and
similar to the incidence reported after patch sapheno-
plasty (5.2%; P¼ 0.53) (Table 3).
Early postoperative complications were unusual.
Wound infection in the groin developed in 3 limbs
(1.3%). Lymphocoele in the groin was observed in 4
limbs (1.7%) and transient lymphoedema in 2 limbs
(0.9%). One patient with a history of venous thrombo-
embolism developed a recurrent deep vein thrombo-
sis postoperatively despite prophylaxis.
Discussion
This prospective study of a single cohort of 235 limbs
treated by SFJ ligation and closure of the cribriform
Table 1. Characteristics of patients and limbs
Patients (n¼ 193)
No. of women (%) 131 (68%)
Age yrs 51 S.D. 13
No. of bilateral procedures (%) 42 (22%)
Limbs (n¼ 235)
Right legs (%) 112 (48%)
Pre-operative CEAP C2 e C3 (%) 173 (74%)
Pre-operative CEAP C4 e C6 (%) 62 (26%)
Pre-operative deep venous reflux (%) 52 (22%)
1 yr postoperative deep venous reflux (%) 17 (8%)
Pre-operative median VCSS (range) 4 (2e16)
1 yr postoperative median VCSS (range) 1 (0e7)
CEAP¼ clinical, etiologic, anatomical, and physiopathologic classi-
fication; VCSS¼ venous clinical severity score.
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cularisation at the SFJ of 6.7% after one year. This re-
sult was very comparable to the previously reported
results one year after patch saphenoplasty and
superior to those of a similar group in which no bar-
rier technique had been used. The anatomical barrier
alone might be as efficacious as a prosthetic barrier
with a silicone implant.
Very few studies have addressed the potential use-
fulness of anatomical barriers to contain postoperative
neovascularisation and lower the postoperative recur-
rence rate. The majority of these studies date from
before the era of duplex scanning, which makes com-
parison difficult. Glass7,9 studied the effects of closure
of the cribriform fascia on the incidence of clinical
recurrence after SFJ ligation and multiple ligations
of the GSV (without stripping). At least 4 years after
the initial operation, recurrence from the previous
SFJ ligation site was confirmed at surgical
Table 2. Characteristics of patients and limbs with primary
varicose veins of previous study13
No
barrier
Anatomical1þ
prosthetic2
barrier
Patients n¼ 150 n¼ 158
No. of women (%) 112 (75%) 115 (73%)
Age yrs 51 S.D. 13 50 S.D. 13
No. of bilateral procedures (%) 39 (26%) 33 (21%)
Limbs n¼ 189 n¼ 191
Right legs (%) 97 (51%) 97 (51%)
Pre-operative CEAP C2 e C3 (%) 144 (76%) 143 (75%)
Pre-operative CEAP C4 e C6 (%) 45 (24%) 48 (25%)
Pre-operative deep venous
reflux (%)
47 (25%) 50 (26%)
1 yr postoperative deep venous
reflux (%)
21 (11%) 19 (10%)
1 Closure of the cribriform fascia.
2 Reinforced silicone patch of 2 3 cm covering the SFJ ligation
site.re-exploration in 25% of 141 limbs initially operated
without closure of the cribriform fascia and in 3% of
127 limbs operated with closure of this fascia. Thom-
son8 suggested closing the saphenous opening by
raising a flap of fascia from the fascial tunnel of the
GSV and folding it cephalad to be stitched in place
around the opening. Reviewing the results of 137
such consecutive operations, he found only two recur-
rences (however no postoperative time interval was
mentioned). Many years before, the construction of
an alternative anatomical barrier designed to prevent
recurrence after an efficiently performed high ligation
had been suggested.6 The technique was slightly more
complicated and required a more extensive dissection
in the groin. It consisted of suturing a flap of pecti-
neus fascia over the common femoral vein and ligated
GSV stump to the femoral sheath and margins of the
fossa ovalis. In 1978 Sheppard6 had reported ‘encour-
aging results’ with this type of intervention. However
in 1999 a small prospective randomised trial of Gibbs
et al.11 failed to demonstrate any apparent benefit
from the application of such a flap of pectineus fascia
during reoperation for recurrent saphenofemoral in-
competence. Only one previous trial (published in
German) has studied the usefulness of closure of the
cribriform fascia at the SFJ with postoperative duplex
ultrasound scanning.22 After a follow-up period up to
54 months, neovascularisation at the SFJ was found in
5.7% of limbs in which the cribriform fascia was
closed, in 9.6% of those without closure of this fascia
and in 9.0% of a third group in which an infolding su-
ture of the saphenous stump had been used. There
was no statistical difference between the three de-
scribed groups. Although the subtitle of this publica-
tion suggests it had been set up as a ‘prospective
randomised colour duplex controlled study’, the
number of limbs initially included in each group
varied widely (292 limbs, 607 limbs and 490 limbsTable 3. Incidence of neovascularisation at 12 months on duplex ultrasound examination
SFJ ligationþGSV stripping SFJ ligationþAASV excision All limbs
No barrier13
n 172 17 189
Neovascularisation (%) 25 (14.5%) 3 (17.6%) 28 (14.8%)*
Prosthetic 1þ anatomical 2 barrier13
n 178 13 191
Neovascularisation (%) 9 (5.1%) 1 (7.7%) 10 (5.2%)
Anatomical 2 barrier (present series)
n 211 12 223
Neovascularisation (%) 14 (6.6%) 1 (8.3%) 15 (6.7%)
SFJ¼ saphenofemoral junction; GSV¼ great saphenous vein; AASV¼anterior accessory saphenous vein.
1 Reinforced silicone patch of 2 3 cm covering the SFJ ligation site.
2 Closure of the cribriform fascia.
* Significantly different from the ‘‘barrier’’ techniques (P< 0.01).
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4 and 54 months), and hence results should be inter-
preted with care.
Concerning the results of the present study on the
potential usefulness of closure of the cribriform fascia
to prevent recurrence, several issues have to be ad-
dressed. One of the major problems is the fact that
only a single patient cohort has been studied and
then compared with results of a previous study at
the same centre. The results obtained with the use of
a silicone implant and closure of the cribriform fascia
had been promising, and had proved that barrier tech-
niques warranted further investigation.13,15 Unfortu-
nately this technique resulted in some short- and
long-term complications potentially related to the for-
eign material used: not only some early and late post-
operative infections and lymphatic problems, but also
some cases of venous thromboembolism and of abnor-
mal scar tissue reaction causing a symptomatic steno-
sis of the common femoral vein.17 For this reason we
decided to examine prospectively a single cohort in
which an anatomical barrier technique was used, with-
out implantation of prosthetic material. Another prob-
lem of the present study is the fact that follow-up
period is only one year, which is very short in terms
of recurrence. Clinically visible or palpable recurrent
varicose veins usually become apparent only after
three to five years. However duplex ultrasound scan-
ning permits early detection of ‘duplex-recurrence’,
which appears as different degrees of neovascular
veins at the site of the previous SFJ ligation.1,21,23 It
has been shown that these early postoperative duplex
findings help to predict which patients will develop
recurrence and potentially require re-operation (or
alternative treatment) in the long term.23,24
To avoid postoperative neovascularisation, alterna-
tive techniques with the aim of obliterating the GSV
(endovenous procedures with radiofrequency or laser
energy) without groin dissection have shown promis-
ing results.25e27 After radiofrequency obliteration of
the GSV duplex ultrasound scans confirmed the ab-
sence of neovascular veins in the groin.28,29 The obvi-
ous advantage of these techniques consists in the fact
that there is no groin incision and hence no surgical
trauma, which is a potential trigger for neovascular-
isation. In addition, in the majority of cases the super-
ficial epigastric vein remains patent after endovenous
obliteration of the GSV, with the advantage of not dis-
turbing drainage of the abdominal wall, in this way
avoiding an additional trigger for neovascularisation.3
However technical equipment for endovenous proce-
dures is not yet available in all surgical centres, as
these devices and the catheters used are quite expen-
sive.30 Surgeons often lack sufficient experience induplex ultrasound examination to be able to perform
these ultrasound guided techniques. Moreover endo-
venous procedures are not feasible in all patients
with primary varicose veins in the territory of the
GSV, due to anatomical variations, tortuosity and
sometimes aneurysmal dilations of the veins. In
such patients well performed surgery will still offer
a valuable alternative. Closing the opening in the crib-
riform fascia after SFJ ligation in these cases might
reduce postoperative neovascularisation in the groin
and hence recurrence of varicose veins.
In conclusion, this study suggests a potential bene-
fit of closure of the cribriform fascia after SFJ ligation
in the groin, a technique applied to contain postoper-
ative neovascularisation at the ligated GSV stump.
This simple technical detail is an adjunctive measure
to reduce the incidence of recurrence in those patients
who still undergo ‘classic’ GSV operations. However
long term clinical and duplex results are awaited.
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